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Abstract 
Microcontrollers as a component are usually exposed to second or third year engineering students. In addition, the development 
of mentors and high school students’ generic skills are also highly emphasized through workshops and field work. Several 
workshops on the basic of microcontroller were held for mentors among the students of the Department of Electrical, Electronics 
and Systems Engineering (EESE) and the Department of Mechanical and Materials Engineering (MME) from the Faculty of 
Engineering and Built Environment (FEBE) and students from the Faculty of Information Science and Technology (FIST). The 
same workshop was also given to secondary school students from SMK Taman Nusa Jaya and SMK Kompleks Sultan Abu 
Bakar, Gelang Patah, Johor under the guidance of mentors. Hands-on approach has been deployed in the workshop. Students 
were willing to try it out before the process and the theory behind the small projects that were explained later. Mentors and 
secondary school students have demonstrated in personality traits in terms of communication, working in groups and some skills 
that have been identified. Each group consists of mentors and school students have produced some very thoughtful ideas. 
Mentors were providing assistance in the implementation of projects such as the selection of appropriate electrical and electronic 
equipment. Students also have to master the C language-based programming and being able to write their own algorithms with 
minimal assistance from the mentors. Some positive comments from the lecturers and teachers involved also proved the increase 
in generic skills of students and mentors. 
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1. Introduction 
Freedom to innovate [1,2] and realize the idea is a major goal in creating the people who will develop Malaysia 
into a higher level of knowledge economy in the future. Thus, the microcontroller-based applications that are key 
components in most electrical appliances are not limited to use in certain areas and this provides an opportunity to 
produce innovative systems through existing ideas. Microcontrollers are usually exposed to second or third year 
engineering students. In addition, the development of mentors and high school students generic skills are also highly 
emphasized through workshops and field work. "Microcontroller School Mentoring Project" is one of a cooperation 
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project between the Universiti Kebangsaan Malaysia (UKM) and the United Engineers Malaysia (UEM), and 
involves the smart schools under the auspices of UEM Land Holdings Bhd. This project also involves the mentoring 
of engineering students from the Department of Electrical, Electronics and Systems Engineering (EESE) and the 
Department of Mechanical and Materials Engineering (MME) from the Faculty of Engineering and Built 
Environment (FEBE) and students from the Faculty of Information Science and Technology (FIST), and secondary 
school students from SMK Taman Nusa Jaya and SMK Kompleks Sultan Abu Bakar, Gelang Patah, Johor. 
Secondary school students were divided into groups consisting of 4 students are helped by mentors and lecturers as 
advisors. 
Each group will propose a number of projects and topics discussed with all team members. The project must be 
finished within a year with a limited capital available. The project is also monitored by several teachers at the 
schools involved and run the invention class, which is one of the elective subjects of Sijil Pelajaran Malaysia (SPM). 
Several workshops were held at the UKM for students, mentors and teachers to introduce them on basic 
microcontrollers, programming and some microcontroller-based projects. The projects are an introduction of water 
level adjustment, automatic plant watering system, temperature and humidity control, and the line tracing robot. 
Students will complete the project according to the manual provided and the description of the theory are made at 
the end of each project to strengthen the understanding on the components and tools involved, and how the 
automatic control executed. This will attract students to complete the project successfully. Figure 1 shows the basic 
microcontroller circuit boards used during the workshop as the basic components to the project for each group. 
 
 
 
Figure 1 Microcontroller board 
2. Project Methodology 
Throughout the project implementation, a series of workshops have been conducted which involved the school 
teachers, mentors and students. The workshops that had been carried out were as follows: 
i. The first workshop was held from 16th to 19th November 2009 which have been attended by 6 teachers 
from both participating schools as advisors and mentors from UKM. In the workshop, teachers and mentors 
were introduced to the basic programming knowledge of microcontroller. 
ii. Continuing the first workshop, UKM invited the students from both schools during school holiday to be 
introduced to microcontroller. This second workshop was successfully done from 1st to 5th December 
2009. About 40 students from both schools attended the training. 
iii. Third workshop was held from 16th to 17th January 2010 at the SMK Kompleks Sultan Abu Bakar. In the 
workshop, students were trained on how to use the basic of MPLAB programming.  
iv. Manufacturing workshop was conducted from 14th to 17th June 2010 at the FEBE, UKM. In this 
workshop, the students were taught on how to develop a machanical structure, wiring and programming the 
microcontroller. 
v. Assembling workshop was carried out from 13th to 14th November 2010 at both schools to assemble the 
mechanical component and final electrical wiring job. 
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Figure 2 Workshop activities: (a) Introduction to microcontroller (b) Project brainstorming (c) Fabricating and manufacturing (d) Project 
presentation (e) Assembling workshop 
Figure 2 shows the activities during the workshops. In every workshops we conducted, students communicate, 
discuss and seek information from their mentors and advisors. Through the interaction with their mentors and 
advisors, many useful ideas, solution and knowledge can be gained by the students. It can be said that almost all 
students had shown a very deep interest during the workshops and overall project. 
Since the location of the schools and UKM is far, it is impossible for the mentors to meet their mentees regularly. 
A popular social network site Facebook can be useful for both side to communicate and exchange news of the 
project. Figure 3 shows the Facebook account created specifically for the project by one of the groups. 
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Figure 3 UEM-UKM microcontroller Facebook 
Finally, at the end of the project, students are required to present their work that includes the project progress, 
constraint they faced and solution taken. Indirectly, it will increased the students self confident through this 
activities. 
3. Project Feedback 
The project feedback is one of our assessing tools which measure the successfulness of this programme. The 
students, mentors and teachers were given questionnaires at the end of each workshop for them to fill in. Among the 
responses received were:  
a. Phase I: Training Workshop for FEBE and FIST, UKM mentors  
i. Workshop Operation 
In general, the schedules of the workshop are suitable to expose the students on microcontrollers, but it 
seems that the projects are too complex for their level and also lack of time on understanding the basic 
C programming to design the system.  So, they proposed to give them time or space for students to 
throw their ideas upon microcontroller, and add challenges on modifying the program so that the 
workshop will be more interesting.  
 
ii. Workshop Equipment 
Most of participants stated that the training kit and equipment provided are in good condition, 
functional and adequate. However, there are several participants who asked to provide 'wire stripper' 
that is very useful for wiring. 
 
iii. Participant Satisfaction 
Most of participants are satisfied with the workshop and training. They stated that the commitment of 
all teachers and facilitators is very helpful to experience a ‘hands-on’ project and very effective that 
gives a clearer picture of the microcontroller chip and basic programming. Participants also gave 
feedback on how they could able to establish their creativity and innovative thinking, and enhance 
their curiosity through trial and error. 
  
b. Phase II: Training Workshop for both secondary school students and teachers involved 
 
i. Workshop Operation 
All students who participate in the workshop satisfied with the venue and it is very conducive for 
practical training. The implementation modules are also compatible with the objective to produce 
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innovative students. However, some of them stated that the duration of this program should be longer 
so that they can really understand the concepts. Students also expressed their satisfaction with the 
operation of the workshop because they were able to understand of what were being taught throughout 
the workshop. 
 
ii. Workshop Equipment 
Students said that there is no problem with the equipment and components that functioning 
properly. Although there are small problems that arise has been resolved easily. 
 
iii. Student Satisfaction 
Students are very satisfied with the training in the workshop because it is able to attract them, creating 
a spirit of harmony and cooperation within the group. The attention also given by the mentors and 
trainers are very satisfying and it allows the students to enhance creativity / skills through the given 
project, to learn something new, generate ideas and always full of fun.  
 
iv. Feedback from mentors 
Mentor #1: Students from both schools are very active and showed significant interest in the activities 
undertaken. The operation of the workshop activities from simple activities to more difficult, causing 
students to easily follow and understand the concept of microcontroller and succeed to attract student 
interest in which they will always look forward to the next activity. By holding the competition 
between the two schools, the students became more excited to show the ideas and creativity because 
they want to compete and win for their school. Hence, this will give them more opportunities to create 
something creative and useful. 
 
Mentor #2: Students are very excited and eager to learn. This is because the structure of the training 
workshop is suitable for them. They can perform the exercises quickly, but there are some of them 
react quite slowly. Most students have a creative mind and a lot of ideas for developing 
microcontroller-based project. Through this project, which reflected the spirit of cooperation is very 
significant. 
From the feedback received, the project is intended to create interest in designing systems that are 
useful. Principals and teachers from both schools have also reacted positively to the character of the project students 
compared to other students. The spirit of cooperation, courage and confidence to the idea is also shown by the 
students who participated in this project.  
4. Conclusion 
It is undoubtedly, the implementation of a culture of innovation among students is fostered by providing 
exposure to new technologies and out of the syllabus subjects at schools is necessary. The students showed keen 
interest, and understand the theory in several small projects based on microcontroller circuit board. Teamwork can 
be nurtured among students and had received praise from principals at both schools involved. All the projects were 
nearing completion and will be used for real applications. 
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